Abstract-In recent years, more opportunities is provided for Chinese electric power group to participate overseas power projects along with the application of public-private partnership(PPP), and how to evaluate asset structure became to be a crucial for the smooth implementation of these PPP power project. This paper aims to establish an asset structure evaluation model and relative evaluation index system for PPP power project based on TOPSIS model. The case study shows that this model can be effectively applied to the asset structure scheme evaluation process of PPP power project and also can provide important reference for the management and decision making.
I. INTRODUCTION
As an important part of the national economy, electric power project has a strong public welfare and social feature, while its construction investment is huge, relying solely on the government's financial investment is difficult to bear. In recent years, some countries especially developing countries have opened the energy industry for foreigners which was owned by the states monopoly in the past, and introduce foreign or private capital to participate into the energy and power projects by PPP mode. The increasingly extensive application of PPP mode in the international field of power industry could meet the gap between the government's financial investment and actual capital demands, along with rapid development of the energy and power industry in those countries, more opportunities is provided for Chinese electric power group to participate overseas projects.
It is widely believed that private institutions can provide public products via the PPP model so as to obtain long-term stable investment return; meanwhile, the government departments can realize the effects to transfer risk to the private institutions, solve the constraint due to budget shortfall, improve the overall planning ability of the government, provide public products and services of better quality and shorten the construction time of the project, etc [1] [2] . It is noteworthy that the realization of a balanced pattern with benefit sharing for each party will be the key to PPP project due to the complexity of the cooperation model, and its capital structure objects are multi-layered, i.e. realizing the financing purpose and distributing the project risks and benefits [3] , therefore, how to establish a reasonable capital structure is crucial for the smooth implementation of PPP project and is also the focus of the researcher.
In empirical practice, the domestic and foreign scholars usually simplify the complex content when studying the influence factors of capital structure, e.g. studying the assetliability ratio, debt capitalization ratio or financing scale and other quantitative factors [4] [5] [6] [7] . However, PPP project involves in many public facilities projects with certain quasi-welfare, many participants and complex cooperation models, thus, the capital structure evaluation of PPP project has some differences with that of the conventional project, and related research results can't be used for reference simply [8] . Currently, the capital structure evaluation of PPP project is rarely studied, and most researches are limited to qualitative analysis, which were some useful references for studying the capital structure of PPP project.
Considering the conspicuous multi-player game during the cooperation process of PPP power project, this paper, from the perspective of value balance for the participant, establishes assets structure quantitative evaluation model for PPP power project based on TOPSIS model, improves the "negative sequence" which may occur in TOPSIS model through introducing grey correlation, and solves the uncertain information sequence during the evaluation by introducing distance entropy weight method, which will provide references for capital structure design and decision of future PPP power project
II. RESEARCH METHOD

A. Capital Structure Evaluation Index System of PPP Powerct
PPP power project is featured by complex cooperation way and many participants, and they have their own interests and goals [9] . From the perspective of private owner, the focus is cash earnings; the focus of the government is social benefit; and the focus of the lender is the credit risk and capital gains of the power project. Therefore, the following models may be used to express the profit maximization of each participant: a) Profit maximization of private owner -expressed by free cash flow model [10] b) Profit maximization of the government -expressed by welfare economics model [11] . c) Profit maximization of the lender -expressed by creditor's rights value maximization model [12] International Conference on Energy, Power and Electrical Engineering (EPEE 2016) Thus, the evaluation index system is finally determined as shown in Figure I through index analysis of the above models and in combination with the literature references [3, [13] [14] [15] [16] [17] [18] [19] [20] and semi-structured interview.
FIGURE I. CAPITAL STRUCTURE EVALUATION INDEX SYSTEM OF PPP POWER PROJECT
B. Methodology
This method was put forward by Hwang and Yoon [21] , and the principle is to sort the evaluation objects based on the Eculid distance to the positive ideal scheme and negative ideal scheme in the multi-objective decision-making problem. The core thought of TOPSIS algorithm is: setting positive ideal point (positive ideal scheme) and negative ideal point (negative ideal scheme), and calculate the Eculid distance of each scheme to the positive and negative ideal points respectively; the scheme that is the closest to the positive ideal point and farthest to the negative ideal point will be deemed as the optimal scheme. At present, TOPSIS, as a relatively perfect common method for solving the fuzzy multi-attribute decision-making problem, is applied in project selection, performance evaluation and other fields. 
Of which, the corresponding evaluating value of the refinancing difficulty and residual value risk in Figure I , expressed by the thought of fuzzy language set, is shown in Table I : 
5)
Calculate the relational coefficient j C ,
Sort the schemes based on the Euclid distance.
III. CASE STUDY
A. Project Background A wind power PPP project is taken as a simplified example to state the model application process. In this power project, the capital source involved in each scheme is third party financing, and the contract is not changed in the franchise period, thus, the return on whole investment, investment payoff period, social cost savings, earnings in the whole lifecycle and residual value risk index are basically the same. To simplify the calculation process, the above indexes are removed. 
B. Computation Process 1)
Normalize the data based on the formula (1) and (2), and see Table ( 3) for the results: The asset structure of PPP power project affects the balanced pattern of the interests of all parties, thus, the asset structure of PPP power project is directly related to the cost, income and risk of the power project, which is also an important part of PPP power project decision and also a complex multi-objective decision process. This paper, from the perspective of the balance between the participants of PPP power project, puts forward a set of evaluation index system based on the profit maximization model for each participant, and conduct capital structure evaluation based on TOPSIS model. As case study shows, this model is accurate and objective, the computation process is simple and convenient, with strong operability, providing new thought for the design and decision of capital structure of PPP power project. The author hopes that the researches in this paper can provide certain experience and reference for the design and decision of capital structure of PPP power project.
